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AIR WARNING SET J.23 UNCLASSIFIED 


OPSRATION AND TESTING DATA 








Part I 


The equipment comprises a transmitter cubicle, 


receiver cubicle, T-R switch wit, and 36 element array. 


(See Block Schematic D.1608), 


The operating frequency is 


200 Me/s., pulse recurrence frequency is 50 c/s., and pulse 


length is 20 peecs. 


The following is a list of cCrawings relevant to 


the set. 


ae or pee z eer 1108 
<P. D, 1462 
C. 159k. 

C.22h5 

D,. 2211 


D. 2210 


D. 2209 


ti envalobe "yp, 2079 
Grand * o ena nS ’ 


SA 


Pp, 1602 

C. 169k, 

D. 1695 

D. 1608 

a, P1635 
P, 1635 

P. 1636 

P, 1637 


K61 General Assembly 

Aerial System 

Transmitter Cubicle Wiring K66 
Receiver " ut K69 
Transmitter Unit Schematic U.431 


Transmitter Power Supply, 
Schematic Ul3h - Ul36, 


Modulator and Power Supply, 
Schematic U.557. 


Timing Osc., Time Base, C.R.O. 
and Pulse Shaper Schematic U.453. 


Time Base and Receiver Power 
Supply Schematic U. 56, 


C.Re-O. Power Suvply Schematic U.510 
Temporary Receiver Schematic U. 556 
Temporary Receiver Code U.556 
Block Schematic 


Wave Foxuas 


SS 


72~ S BCRS ti 


Be CIRCUIT OPERATION UNCLASSIFIED 


1. Timing Oscillator,Tine Base and CRO. 


Referring to D.1608 and B, 2212, V), and Vs (6374's) 
form a mnultivibrator pair whose recurrence frequency is 
synchronised to the mains by injecting a 50 c/s. voltage via 
C7. The output at the plate of V5 is a distorted square 
wave, the negative half of which, is used to initiate the 


secuence of events in the set, 


The square wave is fed to the grid of V3 (637G), 
and appears at the grid of V, (807) as a positive impulse, 
Vo is normally cut off and conducts only when this positive 
impulse arrives, producing a negative pulse of 20 psecs 
GQuration across the tuned circuit Ly, Cy. The diode Vy 
(6X5GT) serves to suppress the train of oscillations which 
would normally occur after the negative pulse. This negative 
pulse is then fed across to the modulator and triggers off 


the transmitter, 


Simultaneously with the above, the square wave is 
fed to a switching valve Vg (807), cutting off its plate 
current and allowing the condenser Cay to charge through R30, 
The potentials on Cry and the range potentiometer R35 are fed 
to the grids of a "long tail" push pull amplifier V7, Ve 
(807's) whose output is fed to the C.R.O. horizontal plates, 


producing a time base, ‘ 


The components Rzos Cris Rays R35 form a bridge 
circuit, and corresvonding with any setting of R59 there 
is an instant of tiie such that the bridge is “balanced”, i.e. 
amplifier grid potentials are equal, and the svot is passing 


through the electrical centre of the 6.2.0. 


R,, way hence be graduated directly in miles, 


35 
and since Cry starts to charge at the beginning of the ground 


-3- “SRGRET 
pulse the range is obtained by adjusting Re. so that the echo 


appears at the crosswire, 


The switch SW, contracts or expands the time 
base by changing the voltage on the bridge, the length of 
time base appearing on the screen being 120 miles or 30 


miles respectively. 


Zero adjustments Rog and Rog are set so that the 
minimum potential on Cy), (i.e. Vg conducting) is equal to 


the potential across R336 


The aaplifier is balanced by closing SW and 
adjusting Rus so that the plate potentials of Vz and Va are 


equal, i.e, the spot is at the electrical centre of the C.R.0O. 


The square wave from V5 is also fed to an amplifier 
tube Vo (637G) whose output is fed to the C.R.O. grid and 


serves to brighten up the working stroke of the time base, 


In addition to the normal Focus and Brightness 
controls for the C.R.0O., an auxiliary focus control (screw- 
driver adjustment ) is fitted on the left hand side of the 
C.R.O. panel. This will only be -used,to give a sharply 


focussed circular spot, when fitting a new C.R.0. 


. 2e Modulator:and Transmitter. 


Referring to circuits De 2211 and D,.2209, the 
negative pulse from the receiver cubicle is aaplified by two 
807's and the resulting positive 20 PSECe pulse is fed to 
807 cathode followers, and then to the grids of the 833's, 
The 833's are connected in the cathode leads of the VT90 
‘ oscillator valves and are biassed so that the VI90 cannot 
nomially oscillate, The positive pulse from the cathode 
followers drives the 833 grids into the positive region and 
allows them to pass the full oscillating current of the 
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VT90's with a Grop of 500°- 1000 volts. 


3. Transmitter Power Suoply. (See D.2210). 


This supply uses AVL1 valves in a voltage doubler 
circuit, the H.T, transformer being tapped Low-Mediwm-High, 
corresponding with D.C. output voltages of 6, 8 and 10 K.V. 


respectively, 


The "filaments" switch controls the mains supply 
to the modulator and the VI90 filament transformer, the 


datter being also interlocked with the billower, — 


A time delay relay allows the Pilaments to heat 
up before H.T. is applied, and a 50 ohm resistor in the 
Hel. transformer primary limits the switching on surge. This 
resistor is shorted out a fraction of a second later by a 


single pole contactor, 


An overload relay set to trip at 10 mA. is 
connected in the H.T, return lead, This is of the automatic 


break-manual reset type. 


GC, OPERATING INSTRUCTY ONS. 


The transmitter frequency should be set by means of the tmob 


on the front of the box so that the wavemeter neon bulb glows, 


ihe aerial coupling condenser should be adjusted for maximum 
output as indicated by picking up signal on a test dipole 


placed near the array, The grid current reading on the 
monitoring meter should then be avproximately ,2 (full scale 
2 ithe )e It will be found that unstable operation may result 
if the grid current reads more than this value, and the 


overload trip may overate, 





5 mi SHORET 


fhe "High" position on the H,T, switch ‘should be used 
sparingly, as the increase in output is not great and 


valves ave on the point of flashing over, 


the receiver tuning should be checked at frequent intervals, 
oscillator tuning and the three trimmer adjustients being 


peaked on a suitable echo, 


Lime base adjustments are carried out as follows: ~ 


The ¢.R,O horizontal plates are shorted together 
with a plece of wire and the vertical crosswire is 
shifted across over the fluorescent spot. The 
shorting wire is then removed and the "Test" switch 
is operated to short the amplifier grids, The 
"Balance" potentiometer is then adjusted so that 
the spot appears at the crosswire., The switch is 
then returned to "Use", and with the range dial 
turned to zero, the zero adjustments on both con- 
tracted and expanded scales are set so that the 


left hand end of the time base is on the crosswire, 


De VOLTAGE MEASUREMENTS AND WAVEFORMS, 


Voltage measurements and waveforms at points 
throughout the units are attached = Drawings P.163h, 
P.1635, P.1636 and P. 1637, 


He NOMINAL VOLTAGES AND CURRENTS AT TEST POINTS, 
ER et AR pang een rem ahaa nm Sega garg 
Ue bh BHT Power Supply. 


AVIL Filanents 205 Ve Ace 
High Tension on Load: 
Low 226 mAs Sel KVe De Ge 
Medium .38 mA, 7eG KVe DeCe 
High 50 mA. 10.0 KV. Dec. 





bm SEGRERP 
Us438. todulaton, 

807 Filaments 6.3 Ve AcGe 
833 Filaments 10.0 Ve 
High Tension 540 Ve DeCe 
ist Tap on Potential 

Divider 130 Ve DeCe. 
and Tap on Potential 

Divider 60 Ve. D.C, 


‘Panel Meter Readings: 


RECT, 
Vi 


Lransmitter on Medium Tan: 


Left 833 

Right 633 

VIS0 grids 
Ue u3l. Transmitter, 





VIS9O Filanents 


Output measurements using 
attenuator U.511 (17 db) and 
peak voltmeter U.502. 


HE Tap ' Peak Volts 
Low 

Medium 

High 


Ue 4b3e Time Base and C.R.0. 


905 GRO. Filament 


Valves Vy to Vg W i 


i 


¢ 52 oA. Ds Ce SO 
® MA. DeGe ot : 
78 iA. Dee FWD 


278 mae ® Gig) | 
cS 50 mA. tt 3 2 
HE mAs "RG 


26 mA. DeCs TK, 
3m, 0 OA 


: Ne | 
o23 mAs " 28. 


8.5 Ve AcGe 
Le OL 


oe FD Ve As Ge 


6.3 Ve AsCe 
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U. 453 Time Base and C.R.0. (contd, ) 


High Tension +300 Ve D.C. 
To earth 

-6L0 Vv. D.C. 

Plate V, to earth 260 V. DG. 
Cathode Vo to earth 7OV. " 
Plate V5 " 170 Vv." 
u Vy u uw 110 Vv. u 
u Vs uv tt 82 Vv. tt 


Cathode V¢ to H.T, neg. Conp., 280 V,. " 
EXD. 260 Ve " 
Comps 30 vy " 


Exp. 3530V. " 


Screen Vg to H.T. neg. 


Bridge voltage 
EXD. 650 Vv. " 


‘ Comp, 290 V, " 
Volts across C 


12 EXDe 270 Ve " 


| 
| 
ie 180 Vv. * 
| 
| 


Cathodes Va9Vp to H.T. neg. 
EXP. 575 Vv. " 


Screens V7s Vp to H.T. neg. 540 Vv." 
Plate Vo to earth 210 Vv. " 


C.R.O. High Tension 1750 Vv. " 


Front Panel Meter, 


CoR.O. 5 KV Position 032 mA. 
T.B. 1 KV Position - 88 mA, 


U, 556 Receiver. 


High Tension 350 V. D.C. 
Filaments §.7 Ve Ae Cc. 


Front Panel Meter Readings: 
Meter Anodes: RF. 1. 254 MAe 


RF, 2 edu mA, 
MIX oli7 mA. 


AB we 


U.556 Receiver (Contd. ). 


Osc. 
IF. 1 
LP. 2 
_IF.3 
IF. ly 
Vid. 
B+ 


OBC. 


Grid 


+52 ihe 
209 " 
ook F 
eo # 
270 * 
779 * 
259 8 


° 96 ue 
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Fo U,.556 ~— RECSIVER (HODIFIED TYPE Al~Al-Ud). 


General Svecifications: 





Sensitivity:- 92 db. below 1/10 volt (signal equals noise). 
Band Width:- * 0,14 Mc/s (3 ab. down), 


Tuning Range:- 190 ~ 210 Mc/s. 


Power Supply:- 300 V. at 60 mA (Max) H.T. Supply 
6.3 to 6.8 Ve. at 5 A. Heater Supply. 


I.Fy Frequency:- 30 Nc/s. 





Osc, Frequency:- 160 - 180 Mc/s, 
Drawings: 


C. 1694 Circuit Diagram 
De 1695 Circuit Code 


Tube Complement: 


2@ 954; 2~ 955; W-6AC7; 2 - GHO; 1 = 807. 


Chassis Voltages, (Tolerance t 10%) 
NeBe These readings were taken under the following conditions: 


(a) Meter Resistance 1000 Ohms/volt. 
(b) Both Pre-Set and Main Gain Controls 
at ‘jrax! i,e, iwinimumn cathode bias 
on controlled stages, 
(c) High Tension Supply Volts - 300 V. DeCe 


(d) Heater Supply - 6.4 Vv. A.C. 


95, ReFe le Anode - 300 V. 
Sereen ~ 80 V. 
Cathode - 1.5 Vs 


955 _OSa Anode - 180 V. 
Grid Current ~ 0,8 mA, 


95h. Re F. 25 


955 Mixer. 


GACT 's, 
I.f's 1,2 & 3 


6AC7_ TeFe le 


807 Video Ann. 


-10- 


Anode 
Screen 


Cathode 


Anode 
Cathode 


Anodes 
Screens 


Cathodes 


Anode 
Screen 


Cathode 


Anode 
Screen 


Cathode 
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300 V. 
80 V. 
17% 


300 Ve 
10 Vv. 


300 Ve 
150 V. 

2.5 Ve (30 V. with both 
gain controls 
at Min, ) 

300 V. 
150 Vy 


2.5 Ve 


180 Ve 
200 Ve 
28 Ve 


Monitoring Meter Readings. (Both gain controls at Maximum), — 





Meter Switch Pos, 





ANODES: 


OSC. 


GRID 


Anode Reading 
RF1 0.55 
RF2 0.35 
MIX 0.0 
OSC. 0. 60 
IPFl 0.45 
IF2 0. 10 
IF3 0, lu 
IFy 0. 54 
Video 0.7 


HT. 0.5 


hana nts A O. 8 


de sw nha A att 
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Noise Reading. 





Meter on "Det & Aevial saci = 0.5 
Gain Control at Max, 
ALIGNMENT. 
le IF. 


(Leave interstage screens on), Apdly 30 Mc/s. 
signal to grid of I.F.1 and align all succeeding trimmers 
to 30 Mc/s. After alignment, the inpvt signal required to 
give a diode current of 0. mA. should not exceed 70 db. 
below 1/10 volt. This figure refers to actual reading on 
A.W.A. Signal Generator 30 Mc/s. type with high impedance 
load (such as 30 Mc/s. tuned circuit) across the output 


of the cable, 


2. Oscillator Frequency. 


Check frequency which should be 160 to 180 Mc/s. 
(Signal frequency 190 - 210 Mc/s.). If out of adjustment, 
compress or expand oscillator tuning coil until desired 


range is covered, 


3. Oscillator Covnling to Mixer. 


Adjust cowoling coil until mixer anode current 
shows a 20% ~ 50% increase over its normal avuiescent value 


(ieee with oscillator off). 


um Apply 200 Mc/se Signal to Aerial Temainal and 
align aerial, RF. 1, R,F,2 and anode tuned circuit of mixer 
for maximum output. When carefully aligned, the inout 
required to double the noise reading should not exceed 


92 db, below 1/10 volt. 


5s Check R.F, tuning range which should be 190 = 210 Mo’. 


12a 


If necessary, adjust aerial, and R.F, coils, to obtain 


this range, 


In the event of trouble in the I,F. stages, the 
following 30 Mc/s. inputs are given as a help to diagnose the 


faulty stage, 





Input to Diode Reading 
Te Fed 1/10 volt 
ToP. 34 2h. 5 abs 
T,F.2 7 abs 
T.Fe1 7O ab, 


Aporox,. gain per stage - 22 db, 
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ADJUSTMENT OF THE A.W, AERIAL ARRAY 


DESCRIPTION OF THE AERIAL ARRAY. 





1.1. Arvangement of Elements. 


The arrangement of the 36 half wave elements of an 
A.W. array is shown in Fig. 1. Each element is metallically 
supported at its centre point, the spacing from the wire 
netting reflector surface to centre line of gach element 
being 13". The array is Givideé into three groups of 12 
elesents each, each group having 4 feed point as shown. A 
half wave element near the lower edge of the reflector is 


used as a monitoring dipole. . 


1.2, Feeder System 


Each feed point has a matching transformer (described 
below), which also acts as a balence-unbalance device, thus 
enabling co-axial feeder to be used. The latter is polythene 
feeder type PT12R, which has a characteristic impedance Z, 
of 85 ohms and an attenuation of 3.7 Gb/100 ft. This type is 


used throughout. 


Zach of the three non-resonant feeders is of equal 
length and runs to a comson junction box as shown. A second 
junction box is used to enable a capacity stub (consisting of 
a piece of PT12R) to be suitably located on the main feeder 
for matching purposes, The junction boxes are a east type 
having weatherproof entries. The braided sheath of each feeder 
is held on the inatde of the box by means of a clip and the 
inner conductors are soldered together at a common point. All 


feeger is enclosed in 3/l" hose to provide extra protection, 


le3e Matching Arrangements. 


The feeder system is shown schematically in Fig. 2. 


Dimensions A and B are adjustable to enable the aerial sections 
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iis be matched to their respective feeders. For any position 
of the tap PP' (i.e, dimension A), a position can be found 
for the shortihg bar (dimension D) which gives a purely 
resistive load on the end of the feeder, The manner in 

which the value of this resistance varies with "A" is shown 
in Fig. 3. The resistance increases as the tapping points are 
moved away from the feed point, Hence, a value of "A" can be 


found for which R is 85 ohms. 


The impedance at Q is transformed to 85 ohas by 
adjustient of the dimensions C and D, Thus, by cutting the 
stub and the viece of feeder between the two junction boxes 


to the correct length, a match way be obtained, 


The step-by-step procedure in making both the above . 


matching adjustments is given later, 


2. IMPEDANCE GEAR. 


2.1. Description of Layout, 


A brief description of the layout of the iipedance 
gear is given to enable the isethod of adjusting and using it 
to be understood. Complete details are given in Technical 


Report RP.96 and Production Report P.DL 


Fig. 4 shows the construction of the gear. It 
consists of a concentric line to one end of which a 200 Ne/s. 
battery oscillator is loosely coupled; a field strength 
receiver is used to ieasure the voltage across the input 
end of the line and is coupled through a short piece of 
concentric feeder to the connector B, The unknown impedance 
is tapped across the line (via the connector A) and the 
tavving position is variable in position. A short circuited 
gcuarter wavelength, shown in the diagram, eliminates the 
effect of the rest of-the line to the right of A. The gear 


set up for neasuprenent is illustrated in Fig. 5. 
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If the impedance connected across A is a resistance of 385 
ohms, it matches the characteristic impedance of the gear and 
no variation of the receiver reading occurs as the position 
of A is varied up and down the line, if, however, the 
unknown impedance mismatches the gear, the standing wave 
system causes the receiver reading to pass through maxima 


and minima as the gear is operated, 


A scale graduated in degrees enables the length 
of line between the input or oscillator end of the line and 
the position of A to be measured. On this scale 90 degrees 
is scual to ma e For the purpose of matching the array, 
however, only two points are required on the scale as 
described later, The positioning of this seale is determined 
during the aerial adjustments, Another fixed scale graduated 


in centimetres and millimetres is also provided, 


Adjustments (1) and (2) to an inductance Lg and to 
the length of the shorted > section respectively enable 
various stray effects to be tuned out. The procedure for 


doing this is given below, 


2.2, Adjustment of the Impedance Gear, 





The step-by-step adjustment of the impedance gear 


is as follows: 


(a) Adjust the oscillator frequency to 200 Mc/Ss y 


as indicated by the tuning dial of the receiver, 


(bp) Set the coupling adjustments Cy and Cy to 
Sive fairly loose coupling. Accurate adjustment 
of these couplings is not required for the 


present purpose, 


(c} With the connector at A (Fis. 4) unconnected 


to any external impedance (ice. open-circuited), 


-lL- SECRET 


find the scale reading for which the receiver 

reads a minimuz voltage. The centimetre 

scale may be used for this purpose. Then, find 

the scale reading for a maxinna voltage and 

vary the adjustment (1) (i.e. by screwing the 

plunger through Lo in and out) until it occurs 

= from the reading for a iinimum, Note that x. 
: 


is 37.5 em. at 200 Nc/s. 


(a) Short circuit the terminals A(by means of a 
dise of metal inside a female comnector screwed 
on to A) and find the scale reading for a 
winimuz voltage, Remove the short circuit and 
note the new reading for a minimum. Vary 
adjustment (2) (by releasing the locking screw - 
Fig. 4) wntil the letter reading is x from 
the reading obtained with the short peer 

{e) The positioning of the degree scale is 
Getermineé during the aerial adjustments 


Gescribed below. 
2.2ele Impedance Measurements. 


This section is not required for the purpose of 
matching the array. Its object is to describe briefly the 
more general case where the impedance gear is used to 


measure impedances. 


When adjustinents (a), (»), (c) and (a) are complete, 
the positioning of the scale remains. If the unknow in- 
pe€ance is connected directly to the Yormingis A, this 
adjustment is carried ort by sliding the degree scale until 
the 180° mark is opposite the tuning position for a 
maximum when: the terzinals A are open circuited. If the wn- 
known impedance is connected to A through a length of feeder 


of the sa@ae impedance as the gear, the scale is adjusted as 
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above, the open circuit, however, now being applied to the 


end of the feeder. 


The quantities, which have to be observed to 
determine the unknown impedance, are then the scale reading 


@ for a maximum receiver reading and the ratio of 


minimun receiver reading . 
ee erememeneneneemmmnns expressed in decibels. The 


maximum receiver reading 


latter quantity is obtained directly from the logarithmic 


scale of the receiver. 


Charts have been prepared which express the resistance 
.and reactance corponents of the unimovwn impedance in ters 
of these two quantities (Charts CXS14 and CXS15), Other 
charts give the unknown impedance in texmus of a resistance 
component in parallel with a reactance component (Charts 


CXS16 and CXS17). 


3e AERIAL MATCHING PROCEDURE, 





The length of feeder between the tavping points 
PP' and the first junction box at Q (Fig. 2) for that aerial 
section which requires the longest feeder should be detexuined. 
Three egual feeders may then be cut to this length and fitted 
to their respective matching sections. The latter should 
then be clamped in position on the array and the feeders 


inside 3/k" hose laid to the feeder box. 


Matching adjustments are best made with the impedance 
gear on the ground level owing to the limited aerial j 
platform space. This necessitates the use of an extension { 
feeder between the impedance gear and the end of the feeder 
being matched, The main feeder may conveniently be used 
for this purpose,. | 
3-1. Adjustinent of Feeder Length and the Positioning ‘ 
of the Timedance Gear Scale. 


1. Connect one cna of the extension feeder to one of ; 
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the junction boxes in the feeGer box, and the other end 
to the impedance gear at A by means of an Amphenol 

connector, Connect one of the matching section feeders 
to the junction box and make the joint to the extension 


feeder, 


2, Place a short circuiting sheet of metal on the end 

of the feeder between the points PP' (Fig. 2) and note 

the scale reading for a maximua voltage reading. Dis- 
connect the feeder from the junction box and repeat the 
procedure for the other two feeders in turn; shorten the 
longer ones so that they all give the same reading for a 
maxinnun when short circuited as described. It may be noted 
that when two readings differ by 6° on the impedance gear 
scale (about 1"), the longer feeder should be shortened by 
about 0.7". However, when equalising the feeders it is 
wise to be conservative in estimating the amount of feeder 


to be cut off, 


3. Slide the degree scale until the 90° mark is opposite 
this comuon tuning position, If the scale does not cone 
in a convenient position, shorten the coimon feeder by 2 
few inches, Then, the 90° and 180° graduations represent 


the positions at which the gear tunes for a inaximwa, 





when the feeder terminating impedance is a pure resistance; 
if it tunes at 180°, the terminating resistance is greater 
than 85 ohms (the characteristic impedance of the gear), 
- and if it tunes at 90°, the resistance is less than 85 
ohms. When reactance is present, the tuning position 


occurs between these two values,: 


3.2. Matching the Aerial Sections. 





li, Remove the shorting strips used in the previous ad- 
justment and connect one of the three feeders to the 
extension feccer using the junction box to make the 


connection as described above, 
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5. Set the dimension A (Pig. 2) of the matching section 
being adjusted at about 5 inches and dimension B at about 
25 inches, Find the scale reading for a maximum and 
procecd to adjust the »vosition of the matching section 
shorting bar until this reading is either 90° or 180°, 
When this occurs, the impedance terminating the feeder 
is a pure resistance and its value may be found by 


noting the ratio 





winimwna receiver output reading Vinin 
maximnun veceiver output reading es 


as the gear is operated. Then the terwinating resistance 





Ris 
/ “win 4 
R = 85; when imax. reading occurs at 90 
i 
Vina 
R = 85/ WW when max. reading occurs at 180° i 
\ Vain 


that ' 
This shows/if Vinin = Vinax (ieee no rise and 


fall of receiver reading as the gear is operated), the 


Veiga tines ces a 


feecer is matched. Otherwise, R is too large if the 


maximuwn reading occurs at 180° and the dimension A must 
be reduced as may be seen from Fig. 3, If, however, the 


maxiwua reading is at 90°, A should be increased. 


6, Having adjusted A to a new value as deteniined by the . | 
above, proceed to ve-adjust the shorting bar, until the 


scale reacing for a izaximum again occurs at the resonance 
V.. 

min 
———- should now be 


points, 90° or 180°, The ratio of 
Vina ., 


nearerto 1. This procedure should be repeated until 


Vain is greater than about 90%, this figure representing 


Vinax 
a 5% wisimatch, When the inatched condition is being 
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approached, the lincar scale of the receiver should 


be used, as this is more sensitive. 


The steps (lt), (5) and (6) should now be repeated 
for the other two aerial section feeders, All three aerial 


sections should now be matched, 


3.3. Matching to the Main Feeder. 


7. Connect the three aerial feeders, the main feeder 
and an open ended matching stub to the junction boxes 
in the feeder box in accordance with Fig, 2, The theo- 


retical values of the dimensions C and D are:- 


if 


3.1/2" 
5. 3/y" 


C 
D 


8 Connect the lower end of the main feeder to the 
impedance gear and place a short circuit at the upper 
end at the point R. Note the scale reading for a 
wwaximua, Slide the degree scale until the 90° mark is 
opposite this reading. Remove the short circuit and 
Zetermine by trial and spalie length of matching stub 


which causes the impedance gear to tune at either the — 


Vins 

90° or 180° positions. Note the ratio min and 
Vinax 

if this is greater than about 70%, the adjustment may 


be considered satisfactory, 


GS If this is not so, increase the dimension C0, if 
maximum reading is at 90° and decrease C if the reading 


is at 180°, 


10, Re-adjust the stub length umtil the teruinating 
impedance is a pure resistance again; the feeder should 


now be more closely matched. This procedure may be 


Vinin 
repeated until —-—~ is greater than 70%, 


mec 


Reese 
————. 


4 


2 


When the adjustment is complete, the open end 
of the stub and the noints Q@ and R should be exanined to 
ensure that the clearances to carth are satisfactory. These 
may be tested by putting the trangaitter power on the aerial 


system and searching for sparking to earth. 


3-4. Adjustment of the Array Without Tupedance Gear. 


When a few arrays have been set up, it shovld be 
possible to match the aerial sufficiently closely by cutting 
the feeders to equal physical lengths and by setting the 
dimensions A, B, © end D to standard values. These cimensions 
Will be added as they become available, providing that 


experience shows that this procedure is adecuate, 
2 Z 
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ce Re, SWITCH USING 2.P.G,.1 GLOW GAPS 
Part IIt ° | 
i. PURPOSE & LAYOUT, 

The purpose of the 7.R, switch is to allow the use of 
the one aerial for both transmitting and receiving, fhe automatic 
switching necessary can be performed by either diodes, spark cans, 
or glow gaps. The switching action of all three depends upon 
their characteristic of offering a high resistance to low R,F, 
voltages (non-conducting state) and a low resistance when high 
RF, voltages are applied (conducting state). Whenthe T.R. switch 


is correctly tuned and adjusted, it performs the following dawties: 


is Allows the main vart of the transnitter power 
to flow to the aerial, 


2. Blocks the main part of the RF. voltage of 
the transmitter ovlse from reaching the receiver, 
thus protecting the first valve of the receiver, 
Se Causes most of the received echo voltage to 


pass to the receiver, sreventing its waste in 
the transmitter, 


The layout of the T,.R, switch is shown in Fig. 6 This 
shows three switch units designated No. 1, No. 2, and No. 3, 
No. 2 uit is not used however, and has to be disconnected from 
the circuit, This is done by taking out the screw which presses 
the lug (Item 28, Fig. 7) into contact with the lug (Item 27, 
Fig. 7). Lug 28 might have to be bent away Prom lug 27, in order 
to produce a definite separation. Item (Fig. 6), which houses 
a transformer and meter,is not used,as well as certain tesistors 
and condensers in No, 1 and No, 3 switch mits. ‘The components 


actually being used are shown in the circuit diagram (Pig, 8). 


ee FITTING GLOW GAPS REGAL. 


The T.R, switch was designed to use Giodes (RPV1),° In 


order to use the RPGL glow gaps supplied with the TR, switch, it 


waDon SECRET 


is necessary to fit the glow gap acaptors (items ly and 5 of 
Fig. 7). These ave show together with the glow gap in the 
photograph (Fig. 9). This shows the iwethod of mounting. Glow 


gaps are fitted to both No. 1 and No. 5 units. 


3. TRANSFORMATION RATIO ADJUSTMENT. 


_ This ratio can be altered as follows: Remove the cover 
(item 5, Fig. 7) by undoing the six screws, Loosen the two claps 
(item 30), the clamp (item 18), the screw (marked "s") and the 
lock nut (item 1) on the spindle (item 12), Then item 2 will be 
free to slide with respect to the main body of the switch unit. 
Its position shovld be adjusted, so that the distance marked "x" 


in Pig. 7 is 1,5 inches, 


lh, EXTERNAL CONNECTIONS TO T.R. SWITCH, 


* 
These are three in nuuber, viz, 


3, Concentric cable from transmitter. 
2. Concentric feeder cable to acrial, 


3. Concentric cable to recsiver. 


These comections are all made throvgh concentric connectors, and 


theiyv locations are all clearly marked in Fig. 7 and Fig. 6, 


N.B. No comection to the 20 volt supply is required, This is 


connected only when RPV1 Ciodes are used in the T.R. switch. 


5, TUNING ADJUSTMENTS. 





1. Before switching on the transmitten, disconnect 


the concentric line from the input of the receiver 
and connect it to the :sonitoring peak valve volt 


meter, 


2, Disconnect the junction (A, Fig, 6) on the 


T.R, switch, 





32 Switch on the transmitter and adjust the 
suppression condenser (Cl, Fig, 6) until the valve 
voltmeter shows a minima voltage (this ought to be 


approximately 25 volts). 


lk. Disconnect the receiver input line from the 
peak valve voltmeter and connect it in its normal 


position on the receiver. 


5. Find an echo (a fixed one is usually the more 
satisfactory because of its freedom from fluctuations, 
Adjust the control (C2, Fig, 6) for maximun echo 


strength. 


6. Connect the peak valve voltmeter to the 
monitoring dipole feeder, Re~connect the junction 
(A, Pig. 6). Adjust the control (C3, Fig. 6) on 


No. 35 unit for maximus reading on the valve voltmeter, 


7- Fine an echo and adjust the control (Ch Fig. 6) 


on No, 3 unit for maximm echo strength, 


When the above adjustments have been made, the T.R, © 


switch will be properly tuned. 


6- MAINTIONANCE. 


Mainly due to possible transmitter frequency variation, 
it is necessary to check periodically the preceding adjustments, 
This is most important with adjustment No. 5, as any off tuning 
here results ina Gangerously high voltage reaching the receiver, 
with the consequent destruction of the first valve of the 
receiver, It is advisable that all trning adjustients on the 


T,R. switch should be checked daily, 


The RPG1L glow gav has incorporated inside its envelove 


~l~ SECREDs 


nowdered glass which is coated with polonium, the radioactivity ° 
of which is employed to produce quick striking of the gap. Some- 
times, especially when the glow gap is disturbed in any way, the 
powdered glass flies wp into the discharge, resulting in prilliant 
white flashes of Light which flicker spasmodicaliy along the . 
electrodes, This disturbance might continue for some minutes, 


put will finally die ows, This occurance must not be taken as 


an indication of a failure of the glow gap. 


The arain on the 60 volt battery in the T,R. siitch 
is guite small ( of the order of 0.1 milliewps). The voltage 
required in the circult is not critical and it may drop to 50 
volts without any bad effect, The battery voltage should be 


checked weekly end shovld be renewed when it drovs below 50 volts. 


FIGURE S$ 





PHOTOGRAPH SHOWING MOUNTING OF GLOW GAP ADAPTORS 


AND FITTING OF GLOW GAP 








